ABSTRACT Carboxyhaemoglobin (COHb) levels were studied in 11 249 men. The distribution among the 2613 men who smoked cigarettes was well separated from that in 6641 non-smokers (including ex-smokers The level of carboxyhaemoglobin (COHb) in the blood has been shown to be a useful marker of tobacco smoke absorption, 1-6 and for this reason there are epidemiological and clinical reasons for performing COHb measurements. The precise distributions of COHb levels in smokers and nonsmokers, and the extent to which they overlap, are not well known. We therefore investigated this in over 11 000 men. We also investigated the measurement of carbon monoxide (CO) in alveolar breath using a portable analyser, as an indirect measure of the COHb level which avoids the inconvenience of taking blood samples. 
The level of carboxyhaemoglobin (COHb) in the blood has been shown to be a useful marker of tobacco smoke absorption, [1] [2] [3] [4] [5] [6] and for this reason there are epidemiological and clinical reasons for performing COHb measurements. The precise distributions of COHb levels in smokers and nonsmokers, and the extent to which they overlap, are not well known. We therefore investigated this in over 11 000 men. We also investigated the measurement of carbon monoxide (CO) in alveolar breath using a portable analyser, as an indirect measure of the COHb level which avoids the inconvenience of taking blood samples.
Methods

CARBOXYHAEMOGLOBIN AND SMOKING
The main study population consisted of 11 It is known that alcohol vapour can affect the response of the Ecolyser and this was confirmed. Subjects were asked if they had drunk alcohol on the day they were seen and were excluded if they had done so. Table 2 shows the COHb distribution in nonsmokers (including both lifelong non-smokers and ex-smokers) and men who smoked cigarettes only. There is very little overlap between the two distributions; for example 81 % of the cigarette smokers had COHb levels equal to or greater than 2% but only 1% of non-smokers had COHb levels as high as this.
Results
CARBOXYHAEMOGLOBIN AND SMOKING
The distributions of COHb levels from lifelong non-smokers and ex-smokers were very similar, although a slightly higher proportion of exsmokers had COHb levels equal to or greater than 2-0% (1-2% and 0-7% of ex-smokers and lifelong non-smokers respectively), suggesting that men claiming to be ex-smokers were more likely to have smoked within a day or so of the test than men claiming to be lifelong non-smokers. For example, the only four "non-smokers" with COHb levels greater than 5-0% were ex-smokers, Figure 1 shows the cumulative COHb distributions for men who smoked cigarettes only, pipes only, cigars only and non-smokers. The COHb levels of pipe and cigar smokers were similar and, in general, closer to the non-smoker levels than to those of the cigarette smokers, although the 5% of cigar smokers with the highest COHb levels had values very similar to those of the 5% of cigarette smokers with the highest levels. Table 3 shows the percentage of non-smokers, cigarette smokers (including those who also smoked pipes and/or cigars), and the remaining pipe and/ or cigar smokers with COHb levels greater than or equal to specified cut-off levels.
ALVEOLAR CARBON MONOXIDE AND CARBOXYHAEMOGLOBIN Figure 2 shows the relationship between alveolar breath CO concentration and COHb in 162 smokers and 25 non-smokers. A linear regression was performed, the equation for the regression line The small overlap in the distribution of COHb levels from cigarette smokers and non-smokers was striking, and to some extent surprising in view of * i;*: the short half-life of COHb in blood.8 The men were seen at the Medical Centre after 1100 hours and it is possible that if COHb estimations had been performed earlier in the day the discrimination between smokers and non-smokers would 's . have been less clear. Table 4 shows the probability of being a smoker ,12
for men with COHb levels equal to or greater than probability that a man with a COHb level of greater than or equal to 2-5% is a smoker is greater than 98% for every smoking prevalence CO (ppm)=5-09XCOHb (% haemoglobin shown. 
